Tap chf Tin hoc va Didu khién hoc, T. 12, S. 3 (1996) (27-34)

TOI UU HOA VIEC MO RONG QUY MO
VA KHAI THAC MOT HE THONG ©
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LE XUAN LAM, TONG DBINH QUY

Abstract. This paper presents a. method to construct an optimal control problem of a
system connected with scale expand and exploit as control a random process.

o

1. MO DAU

Trong cong trinh ndy, ta ti€p tuc t8ng quit héa nhirng két qud trong
(1, 2, 3], d€ xét viec m& réng quy mdé mdt hé théng gdn véi qué trinh khai
thac ching (nhw phét trién hé thdng cdc md than, mé& réng dién tich khai hoang
trong cac ti€u ving thudc mét viing kinh té nao dé).

_ Dé dat dwoc muc dich ndy, trude hét (xem muc 2.) can thiét lp méi quan hé
gitra quy mo cda hé thdng va két qud khai thc (sdn lwgng) cia né véi tién dé6 mé
rong quy mé cda hé thong. Nhung, do nhirng han ché vé ky thuit (nhu sy tiéu
thu, bdo quan sdn phdm ton dong, tc d6 mé réng quy md...) va cd nhirng han
ché vé kinh t& - tai chinh nhu ty 1é tich luy, khd ning huy déng vén diu tu...),
néu quéa trinh mé réng quy mé hé théng phai mang tinh dong b véi cadc nhin t8
trén, nghia 13 né mang tinh “khd thi” (xem muc 3.). Trén co s& nay, cdc “dy 4n
t81 wu” (theo nhirng muc tiéu khic nhau) duoc thiét lap tap trong muc 4. Viéc
x4c dinh cac du 4n nay dua vé viéc gidi mét bai toan dieu khién t8i wu (trong mé
hinh ro1i rac).

2. SU PHU THUOC CUA MAT PO CHI PHf SAN XUAT VAO TIEN b0
PHAT TRIEN QUY MO MOT HE THONG

Xét mét hé théng S = {Sy,..., S} g6m m bé phan (hé théng con) S; (¢ =
1,..., m), trong d6 méi by phan S; c6 quy md phdt tri€n dwoc dic trung bdi mét

(*) Céng trinh 1 .y duoc sy gitp A& cda Chuong trinh NCCB Nha nuérc.
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dai lwong khéng am Z* (goi |2 tién dé md réng quy mé), sao cho Z* ting khi quy
méb S; ting, Z* khéng thay d6i khi quy mé S; duogc giir nguyén.

Qua trinh khai thac hé théng S trong su phit trién vé quy mé cia né sé dugc
ddc trung bdi hai hé ham kha vi, khong 4m va don di€u tdng: {vi(Z2') : 1< ¢ <
m}, {ui(Z*) : 1 <1 < m}, trong d6 : v;(2) bi@u thi khéi lwgng céng viéc can
thyc hién d€ mé rong quy mé S; dén tién do Z° (goi 1a ham md réng quy mé cla
S;), ui(Z*) bi€u thi sd lvong sdn pham khai thic duwoc tir S; cho dén khi quy mé
cia né dat dén tién dd Z* (goi 1a ham sdn lugng cia S;).

Xét ty 16:

vi(Z) _ vi(Z'+ AZ') — v(ZY)

K= KiZ') = LG w7+ B2 = ) 1)

bi€u thi khéi lwgng céng viéc m& rong quy md S; cin thyc hién dé khai théc duoc
1 don vi sdn pham tai bd phan nay & lan cén tién d6 Z'. Ta goi K;(Z%) 1a hé s6
md réng quy mé cia S; & tién d6 Z*. Con dai lwrong

ui(Zi + AZi) - u,'(Zi)

4 = 4:(2°) = N (2:2)

bi€u thi lrgng sdn pham khai thic dwoc tir S; & 1an cn tién d6 Z* &ng véi 1 don
vi bién thién cda tién dd ndy. Ta goi né 13 mdt @4 sdn lwong khai thde S; & tién
dé Z°.

Xét cac dai luong k? = k2(Z*) - 1a chi phi d&€ thyc hién 1 don vi khéi lugng
cdng viéc m& rong quy méd S; & lan cin tién d6 Z* (goi 1a sudt chi phi md réng
quy mé S; & tién d6 Z') va dai lugng k; = k;(Z%) - 12 chi phi khai thic S; & lan
can tién d¢ Z* d€ thu dugc 1 don vi sdn pham (goi la sudt chi phi khai thde S;
& tién d6 Z'). Khi dé mdt-dé chi phi sdn zudt d6i véi hé théng S & céc tién db
Z =(Z',..., Z™) sé dugc xéac dinh bdi céng thic:

m
Z (ZY) k(2 Ki(ZY) + ki(ZY))]. (2.3)
T (2.1), (2.2) ta nhin thdy ring mat d6 chi phf sdn xuit nay bi€u thi chi

phi d€ phét tri€n quy mé va khai thic S (& lan cén céc tién d6 Z = (24, ..., Z™)
rng v&éi mdt don vi bi€n thién cda mdi tién 46 Z* (1 < ¢ < m).

3. DU AN KHA THI bf MO RONG QUY MO MOT HE THONG

Xét qué trinh mé& réng quy moé hé théng S trong cdc thoi ky n =1+ N va
xem rdng san pham khai thic dwoc tir hé théng chia thanh ng = n; + nq loai,
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trong dé ta nhdn dugc sin pham loai 5 (1 < j < ng) tir cdc sdn pham khai thac
tai S; v6i xéc sudt o (khéng phy thudc vao ti€n dg Z*). Khi dé ta cé:

no
doai=1, i >0 (1<i<m, 1<j<no). (3.1)
=1

Ngoai ra, sau khi khai thic, néu sdn phadm bi ton dong (chd tién thu) né
sé bi “xuéng cip”, tham chi tiéu hao din. Gii st qué trinh “xudng cip” cic
loai sdn pham sau mdi thoi ky ton dong 13 mdt xich Markov thuin nhéit véi
khong gian trang thai (pha) 1a {0, 1,..., no} va xéc sudt chuyén trang thai la
Bix = P{j — k} ( > 1). Trong dé Bjx (1 < j < no) 1a xéc sudt dé sdn ph&m
loai j tré thanh loai k (khi 1 < k < ng) va d€ sdn ph&m loai 5 bi tiéu hao (khi
k = 0), sau mét thoi ky ton dong. Khi d6 qud trinh "xudng cdp” céc sdn pham
bi ton dong sé dugc dién dat bdi cic gid thiét sau:®

OSI—Zﬂjk=ﬂjoS1, Bik >0 (5 <k), Bjx=0(3 > k). (3.2)
k=j

M3t khéc, theo quy dinh vé tiéu thy, ta c6 thé phan ng loai sdn pham khai
thic dwoc tir S thanh 2 dang: dang chinh phdm (gom n; loai sdn phaim j diu tién
: 1< j < ny); dang thit phdm (gdm n, loai sdn pham j con lai ny+1 <5 < ng).
Déi véi mébi thoi ky n = 1,..., N, gid sir sdn lugng trung binh zJ, cda chinh phim
loai j (1 < j < ny) dugc tiéu thy theo yéu cdu zj, cia ké hoach (véi don gid thuc
al); phin con lai dugc tiéu thy ngoai k&€ hoach (véi don gid thuc A%), nhung
khéng vugt qud mirc quy dinh . Con san luong trung binh zJ, cda tht phadm
loai j (n1 < j < no) bi han ché€ trong nhirng giéi han z_{;, zl, xac dinh béi ké
hoach tiéu thu (véi don gid thuc af) (*). Nghia la:

z_ff_Szf.,Si_’z‘*‘%(lSanl), (3.3)
z) <z}, <27 (n1 <5 < no)

Goi X7 1a lwgng ton dong trung bink cda sdn pham loai j (1 < j < ng) vao
thoi ky n; Z;, va 2, lan lugt 13 ti€n d6 va t8c dd cia tién Ao md réng quy md S;
vao thoi ky n. Khi dé tir (2.2) va dinh nghia cdc x4c suit o, Pjk ta dé dang thu
duoc:

J m
Xf,-—-Zﬂij,’ﬁ_l-’rZa;q;( 1)z —2h 1<j<np, 1<n<N) (3.4)
k=1 =1 ; .

(*) Khai niém do gi4, doanh thu thyc hi€u theo nghia khéng k& thué.
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Z,=2, ,+2, 1<i<m, 1<n<N) (3.5)

Trong dé: Xg (1 <3< no), Z& (1 <i<m) duge cho tir thdng ké hién trang vao
th&i ky ban dau (n = 0).

Khi xem rang té'c d§ cda tién d6 mé rong quy md 2% bi han ché trong nhirng

gi¢i han xéc dinh 2} 2y, zi (0 < 2z} < z&) vao mébi thoi ky n va xem réng tién do

16n nhit Z¢ dwoc xac dinh bdi quy mé t8i da cda S; (1 <1< n), ta c6:

<zl <z, 0<Z.<Z (1<i<m, 1<n<N). (3.6)

z
__n_

Ngoai ra, khi gid thiét ring X, 1a mic trung binh cia sdn phdm cac loai dugc
phép ton dong vao thoi ky n, ta con cé:

no
Y Xi <X, T
j=1

(3.7)
X, >0 (1<j<ny, 1<n<N). -
Trén co s& (3.4), (3.5) ta nhin thay ring: méi dv dn md réng quy mé khai
thdc hé théng S thuc chdt 1a mét phuong 4n x4c dinh céc bién:
X={z! :1<j<mng, 1<n<N},

. (3.8)
Z={z, :1<1<m,1<n<N}.

Céc diéu kién rang budc (3.3) - (3.7) da thiét lap trén ddy ddm bao tinh chap
nhin duoc vé mit ki thidat cho du é4n.

Khi xét tinh chap nhan dwoc cia du 4n nay vé mit kinh té - tai chinh, ta goi:
C(n), D(n), L(n), V(n) lan lugt 12 mic trung binh vé chi phi, doanh thu thyc,
tich liy, huy déng vén ddu tu cda hé thong S vdo thoi ky n. Khi d6 tir (2.3) ta
suy ra:

Z‘h ) [2(Z5 ) K rit—l)_*_ki(Zriz—la]Z:;J“Zb{zX{t
7=1
= Cn(Xn, Zn-1, 2n), (3.9)

trong dé
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bl 1& chi phi bdo qudn 1 don vi sdn phdm logi j ton dong vdo thoi ky n.
Ngoai ra, ta con cé:.

n "o
= l(a} —Al) b + AL 2]+ ) ol 2] = Da(za), (3.10)
7j=1 j=n;+1 ,
L{n) = D(n) — C(n) := Lpo(Xn, Zn-1, Tn, 2n), (3.11)
V(n) =C(n) — D(n — 1) := Vo (Xn, Zn_1, Tn_1, 2n), (3.12)
trong d6: z, = (zl,..., z7°).
Goi A, va V, lin luot 13 ty Ié tich liy thdp nhdt va mitc cao nhidt vé vén cé
thé huy dong vdo thot ky n. Khi dé: -
Ln(Xn, Zn—1, Tn, 2n) > An Cn(Xny Ln_1, zn) s (3~13)
Vn(Xn Zn—1, Tn, zn) < V_n (3-14)

Tém lai, d€ cho du 4n (3.8) chdp nhan dugc (vé mit k§ thudt va kinh té -
tai chinh), né phdi 1a “dy 4n khd thi” theo nghia sau.

Dinh nghia 3.1. Dy 4n (X, Z) mé& roéng quy mé va khai thac hé thong S goi la
khd thi, néu né thda man cic diéu kién (3.3)-(3.7), (3.13), (3.14).

4. DU AN TOI UU PE MY RONG QUY MO
VA KHAI THAC MOT HE THONG

Khi t8i wu héa mét du 4n khd thi, ta c6 thé xét hdm muc tiéu duéi dang:

N
‘I515253(X7Z) = E(l +’7)_n X
n=1
[61 Vn(zn) Zn—1, Tn_1, zn) — 6y (Ln(Zn; Zn_1, Tp, zn) + Zo:agv X}v)
=1
— 83 (Dn(a:n) + Z a{v X}\,)]
j=1 (4.1)

Trong d6: §; (1 < ¢ < 3) 13 cic thira s6 duong, v 13 1di sudt (mdt thoi ky) cda
von dau tu dwgc huy dong.
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Goi X x Z := {X x Z} 13 tap hop tit cd cdc du 4n khd thi dang (3.8). Khi

dé mét du 4n kh3 thi (X*, Z*) goi 1a ¢4t wu, néu:

(X*, Z*) = Argmin{Js, 5,5, (X, Z) : (X, Z) e X x Z}.

Dic bigt, khi &; = 1, 6; = 65 = 0 thi d 4n t8i wu (X*, Z*) Ia dv 4n cyc tidu
mc huy doéng von dau tu; khi 2 = 1, 6, = 63 = 0 thi dy 4n t8i wu (X*, Z*) 14
dv 4n cyc dai tich luy; khi 85 = 1, 8§ = 6, = 0 thi (X*, Z*) trd thanh du 4n cyc

dai khai thic hé théng S.
Dé xédc dinh dy 4n t8i wu (X*, Z*), ta dit:
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Khi d6, tir dinh nghia (3.1) va tr (3.2), (4.1), (4.2) ta c6 thé chira ring du
4n t8i wu sé 1a 1o gidi (X, Z) = (X*, Z*) cda bai todn diéu khién t5i wu duéi
day:

Bai toan 4.1. Xéc dinh céc ditu khién X ={z, : 1<n< N}, Z={z,:1<
n < N}, sao cho:
AN
Jo(X,2) =) (1+7)7" x

n=1
[(61 - 62) ann - 51 Xn—lAn—l - (61 + 63)(XnAn + xNaN)
+ (81 + 62) 20 Q(Zn—1) r(Zn—1)] — min,

Xn=Xpn_1P+2z, Q(Zn-—l)PO — ZIn (1 _<.:l < N) 3

Xo cho truéce,

Zp=12Zn-1+2, (1 <n<N), Zy cho truédec,

Zn < Tn < Tp,

2n <20 <7, O

Xn€Ahn, 02, <7,

(1 + A} [Xnbn + 20 Q(Zn—1) 7(Zn-1)] — (zn An +a(n)) <O,
Xpbn— Zn-1An—1+ 20 Q(Zn-1)r(Zn-1) < Vo +a(n —1).

< DE gidi bai todn 4.1 ta c6 thé st dung phwong phép do tim ngiu nhién (xem
[1, 2]). Trong trudng hop ui(Z*), vi(Z*), (1 < i < m) la nhirng ham 16i va k?(Z%)
= const, k;(Z*) = const, thi ta ¢ theé dung phuong phdp chiu gradent ngau
nhién (xem [4]).

Xin chan thanh c¢dm on gido su Nguyén Quy Hy va Ximena Phuong phép
ngau nhién va gidi tich s8 cda dng da gitip hoan thanh céng trinh nay.
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